Supplementary Material contains three sections: (S1) additional tables with the results of dipole moment calculations; (S2) selection of a quantum chemical method for calculating the reference full-density dipole moments of 1a-5a and 1b-5b from Figure 1 ; (S3) additional tables with the results of Eelst calculations.
. Dipole moments (μ in Debyes) calculated using the HF/def2-QZVPP molecular wave functions/electron densities and the partial atomic charges derived from these wave functions/electron densities for the conformers of 1a-5a from Figure 1 . Table S2 . Dipole moments (μ in Debyes) calculated using the HF/def2-QZVPP molecular wave functions/electron densities and the partial atomic charges derived from these wave functions/electron densities for the conformers of 1b-5b from Figure 1 . Table S3 . Dipole moments (μ in Debyes) calculated using the B3LYP/def2-QZVPP molecular wave functions/electron densities and the partial atomic charges derived from these wave functions/electron densities for the conformers of 1a-5a from Figure 1 . Table S5 . Dipole moments (μ in Debyes) calculated using the MP2/def2-QZVPP molecular wave functions/electron densities and the partial atomic charges derived from these wave functions/electron densities for the conformers of 1a-5a from Figure 1 . Table S6 . Dipole moments (μ in Debyes) calculated using the MP2/def2-QZVPP molecular wave functions/electron densities and the partial atomic charges derived from these wave functions/electron densities for the conformers of 1b-5b from Figure 1 . 
S2. Selection of a Quantum Chemical Method for Calculating the Reference Full-Density Dipole Moments of 1a-5a and 1b-5b
Since the experimental dipole moments of the gas-phase conformers of 1a-5a and 1b-5b from Figure 1 are unknown (to be precise, for some of these compounds their dipole moments were measured experimentally for the mixtures of conformers in various solvents), the reference values of μ are obtained from the full molecular electron densities calculated at the HF/def2-QZVPP, B3LYP/def2-QZVPP and MP2/def2-QZVPP levels of theory. As a result, three sets of reference μ values are obtained and these sets are used for calculating the MSE and RMSE whose values are presented in Figure 3 . If a single set of reference μ values is required, it is hard to ascertain whether HF/def2-QZVPP or B3LYP/def2-QZVPP or MP2/def2-QZVPP provides the most reliable full-density values of μ, because the lack of experimental dipole moments for the gas-phase conformers of 1a-5a and 1b-5b from Figure 1 makes it impossible. A reasonable solution to this problem is to consider a test set of some other molecules for which the dipole moments were measured experimentally in the gas phase. In our case such a test set is composed of seven simple molecules that are the building blocks of 1a-5a and 1b-5b. The molecules of formaldehyde, thioformaldehyde, furan, thiophene, selenophene, pyrrole and 1-methylpyrrole are taken into account. Their μ values calculated from the HF/def2-QZVPP, B3LYP/def2-QZVPP and MP2/def2-QZVPP full densities, together with their μ values measured experimentally in the gas phase, are listed in Table S7 . Additionally, the MSE and RMSE in the calculated μ values relative to the corresponding experimental data are shown in the last two rows in Table S7 . These values of the MSE and RMSE clearly indicate that B3LYP/def2-QZVPP performs best in reproducing the experimental dipole moments of the seven molecules. It can be assumed that this level of theory also provides reliable values of μ for larger molecules possessing structural fragments taken from the seven molecules. Therefore, only the μ values obtained from the B3LYP/def2-QZVPP electron densities of the conformers of 1a-5a and 1b-5b from Figure 1 are used as the reference values to determine the MSE and RMSE in Figure 4 . Table S9 . Relative electron energies (ΔE in kcal/mol), dipole moments from the full density (μ in Debyes) and relative electrostatic energies (ΔEelst in kcal/mol) for 1b-5b from Figure 1 in their three conformations. All results obtained at the HF/def2-QZVPP level of theory. Table S10 . Relative electron energies (ΔE in kcal/mol), dipole moments from the full density (μ in Debyes) and relative electrostatic energies (ΔEelst in kcal/mol) for 1a-5a from Figure 1 in their three conformations. All results obtained at the B3LYP/def2-QZVPP level of theory. Table S13 . Relative electron energies (ΔE in kcal/mol), dipole moments from the full density (μ in Debyes) and relative electrostatic energies (ΔEelst in kcal/mol) for 1b-5b from Figure 1 in their three conformations. All results obtained at the MP2/def2-QZVPP level of theory.
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